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ABSTRACT Cr—(Al, Cr);03 cermets with relative density of about 90% have been successfully
produced by thermo—explosive combustion synthesis and under pressure on the melt. Cr particles with
minimum size of about 200 nm are distributed in ceramic plates or boundary between ceramic plates.
The cermets have good wear resistance property under dry sliding. The wear volume of samples is
related to addition amount of diluents Al;O3 and excessive CraO3. Through rational balance of them,
the wear volume of Cr—(Al, Cr);0Oj3 is lower than that of powder sintered alumina ceramic. The main
wear mechanism of the cermets is the peeling off under dry sliding. In oil lubrication, there is little
wear volume loss in the sample under loading of 147 N and 6000 m sliding distance. The wear volume
of the cermet is increased with loading, but is smaller an order of magnitude than that of Cr12MoV
steel.
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Table 1 The addition amount of diluents and relative

density of the samples

Sample  wa,0, wcr,0, Relative density, %
Cermet 1 0.1 0.3 89.3
Cermet 2 0.2 0.2 89.2
Cermet 3 0.3 0.1 88.9

Cermet 4 0.4 0 88.3
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1 &% Cermet 1 £ SEM BB H
Fig.1 SEM micrographs of Cermet 1, showing Cr par-

ticles distributed between tenuous plate-like ce-
ramics (a) and distributed in and between wide

plate-like ceramics (b)

2 iRAFE Cermet 2 f§ SEM B HF

Fig.2 SEM micrograph of the Cermet 2 larger Cr
particles distributed between plate-like ceramics;
smaller Cr particles distributed in plate-like ce-

ramics
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Fig.3 Wear curve of Cr—(Al, Cr)203 cermets under dry
sliding and loading 147 N
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Table 2 Vickers hardness of ceramic matrix in the cer-

mets and wear volume loss of the samples

Sample Vickers ~ Wear volume loss, 10~9m3
hardness SD=4500 m SD=6000 m
Cermet 1 1887 2.50 2.85
Cermet 2 1965 1.66 2.16
Cermet 3 1990 1.31 1.67
Cermet 4 1874 1.30 1.63
Alumina - 1.52 2.19
ceramicl®]
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Fig.4 Wear curves of Cermet 3 and steel Cr12MoV under
loading 147 N
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Fig.5 Effects of loading on wear resistances of Cermet 3
(a) and steel Cr12MoV (b)
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Fig.6 Morphology of wear surface of Cermet 3 under
loading 147 N and 6000 m dry sliding, only shallow
pits appeared
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Fig.7 Morphology of wear scars of Cermet 3 under load-
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3 &g

(1) ARG G RS, IEREEBENL, H5
MR T ELY N 90% f) Cr-(Al, Cr):03 &RM%E. &R
Cr BRI S 3RE f T R EEM. R al/h] 200 nm
rh, WEEEERITR, B—MREENEREEEAN
ES.

(2) TEEAHT, £RMEREANREMTEELE,
EHREREHER ALOs; IMAEMLE Cr03 &S
Fx, “EGHEEERT, BEHREF/NTRRESALEE
% BELE EER ORI

(3) WA AT, SR MY B A R O IR B
B, 147 N BT, BEIER SIS 6000 m A, A
TERERBUL; B, REERIERAEITEL,
E2EF 588 N B, {9480 147N & TEHET/Hh—1
HERUUL, XEPEREMAL WA X,

(4) 5 Cri2MoV ML, WiEE T, &BWENE
BRI R BTSN — BRI L, BRfHR ST
Cr12MoV MEHARME T A T2 EME, X9 Cr-
(Al, Cr)203 FEREH FHEA R AT EERE.



496 & B ¥ i 42%
SEER [6] Mao D S, Guo S Y, Li J. Rare Metal Mater Eng, 1997;
[ LiRJ. C ic—Metal C! jtes. Beijing: Metallurgi 26(5): 23
1 . eramic—. eta omposz €es. eljln H etallurgi- e N . ol
& & GERTH WAL, B 9. WELRIES TR, 1997; 26(5):
cal Industry Press, 2004: 20, 118 23)
(FRA. W% — SR AP AUat ma T, 2004; [7] Pan Y, Zhang C, Zhang Y C, Sun G X. Acta Metall Sin,
20, 118) 2005; 41: 733
[2] Li G J, Huang X X, Guo J K. Mater Rev, 2000; 14(9): 22 (& |\, 3k 1E, kAT, INEME. £JB%IR, 2005; 41: 733)

(FEZE, #|5E, MR ESR, 20005 14(9): 22)

[3] Ji Y, Yeomans J A. J Eur Ceram Soc, 2002; 22: 1927

[4] Oh S T, Sekino T, Niihara K. J Fur Ceram Soc, 1998; 18:
31

[5] Sekino T, Nakajima T, Ueda S. J Am Ceram Soc, 1997;
80: 1139

[8] Zeng J. Cemented Carbid, 2004; 21(2): 89

(& A WEFE4, 2004; 21(2): 89)
[9] Zhang Y C. Master Thesis, Southeast University, Nanjing,
2005

(GRATI. ARERFM 220030, BAl,  2005)





